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Phosphonic ester derivatives represented by general formula (1) and pharmacologically acceptable salts thereof having an activity of 
inhibiting a bond between cell adhesion molecules and thus being useful as immunosuppressants, anti-inflammatory agents, antiallergic 
agents and cancerous metastasis inhibitors. 
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8if A/ (0.63g) fflDMF (20ml) jgifclC, WSC (0.86g) £ flO 
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4' - [.(2-*DDKijy>-5--f;i) * ;u # = ;i/ ] 7;; 
SSIifib (0.95g) SSg»*i:LTffto »e*ifcfift*#* 

#30] 9 3 

4 ' - [(5-^DD-i-7x = ;i/-r>H— ;u-2--<;i/)*;i/ 



5-^DD-i-7i-/i/Of-;i/-2-*;^>|t4' - 
9 4 

4 ' - [ (6-^;K> , ;f7v'-;i'-2-'f;H * ;u # = ;i/ 

] 7;/S«S 
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[4' - ( > \/ 7 ^ — ;i/ - 2 - ;u ) ♦> > ^ ;i/ ] T^y 




H^PO(OEt) 2 



O 



#%0'J9 1 ©fb£80 (0.28g) t7i^*>*7ih>|yzf A 
(0.25g) W D M F (30ml) M Id , WS C (0.38g) , DMA P (0.10g) 

Zhazmuizx i 0B$ra«#bfc. s*B«C7k*Jn*fc«, wax 
^ ;u -e f4 tii u *«ji**x fiS»JS»**^ H u >>^*ie* N 7k, 

Ufc.iSflESjJffBS UiSift v 'J jjffiii? A£ □ v h ^? 7 ^ - 
( H H ttHb * ^ U > : x * > - ;u = 1 5 : 1 ) ttlSU 

§M (0.30g) Zm&ffiM t LTfltc fflkift 182-183°C ( AcOEl- 
iPr 2 0) 

TcStfl-flftt (%) : C 2 , H 23 N 2 0„P S t UT 





c 


H 


N 




: 58.60 


5.39 


6.51 




: 58.81- 


5.48 


6.56 
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mmm2 ~ 2 o 2 

#%0Hb£1» t&MT 5. y ***>ggx;*^ jizm^X , $ JIG 09 
1 i:ratft£fT^£2£7i**-'ft;£4&#»fco 



WO 00/15645 



PCT/JP99/04913 



® X-[3*7^N- (CH^rt^ PO(OR 2 ) 2 
w n 1 





X 


Y Z 


n 


R 1 


R 2 




C. H, N 


2 




— 




1 


H 


Et 


138-139 
(AcOEt-iPr 2 0) 


C22H25N2O4PS 

59.45, 5.67, 6.30 


3 




NH 


-Q- • CH 2- 


0 


H 


Et 


146-148 


C ?1 H 26 N 3 0 4 PS 
56.37, 5.86, 9.39 
56.07. 5.69. 9.41 


4 


Me S ^ 


NH 


-Q- -CH r 


1 


H 


Et 




C 22 H 28 N 30 4 PS 

57.25, 6.12.9.10 
57 00 fi 1 ^ Q nfi 


5 


Me ^ b 


NH 


-O- CH2- 


2 


H 


Et 




C23H 30 N 3 O 4 PS 
MS 475 


6 


Me S ^ 


NH 


-o- ^ 


0 


H 


Et 


225-227 


C 22 H 26 N 3 0 4 PS 
57.51.5.70, 9.14 
57.53, 5.78, 9.10 


7 


Me S 


NH 




1 


H 


Et 




C 23 H 28 N 3 0 4 PS 
57.90, 6.00, 8.81 
57 82 S flQ ft RQ 


8 


Me S ^ 
Me 


NH 


-o- 


2 


H 


Et 




C24H30N3O4PS 

59.12, 6.20, 8.62 
58 99 fi ft 71 


9 




NH 


-Q- "CH r 


0 


H 


Et 


206.5-207.5 


C 21 H 26 N 3 0 4 PS 
56.37. 5.86, 9.39 
56.37, 5.80, 9.55 


10 




NH 


-Q- CH 2 - 


0 


H 


Et 


152-154 


C 2l H 26 N 3 0 4 PS 
56.37. 5.86, 9.39 
56.36, 5.79, 9.38 


11 


r^j]— n 


NH 


-Q- -CH 2 - 


0 


H 


Et 


170-171 


C 21 H 26 N 3 O s PS 
54.42, 5.65, 9.07 
54.16.5.56. 9.11 


12 


F>c ^ 


NH 


-O- " CH r 


0 


H 


Et 


205.5-207.0 


C?iH 23 F 3 N 3 0 4 PS 
50.30, 4.62, 8.38 
50.16, 4.50,8.41 


13 




NH 


■hQ- -ch 2 - 


0 


H 


Et 


154-155 
(CH 2 C! 2 -iPr 2 0) 


C 22 H 28 N 3 0 5 PS 
55.34, 5.91, 8.80 
55.27, 5.70, 8.97 


14 




CONH 


-Q- "CH 2 - 


0 


H 


Et 


148.5-150.0 


C22H26N3O5PS 

55.57,5.51.8.84 

55.49,5.41,8.80 


15 




CONH 




0 


H 


Et 


194-196 


C 23 H 26 N 3 0 5 PS 
56.67, 5.38, 8.62 
56.48, 5.37, 8.82 


16 


0^ NH(CH 2 ) 2 


-o- - 


0 


H 


Et 


144.5-146.0 


C 2 iH 26 N 3 0 4 PS 
56.37,5.81,9.39 
56.12, 5.76, 9.27 


17 


NH(CH 2 ) 2 


-o- - 


1 


H 


Et 




22 n 28' ^J^"^ 5 . ''On 2 U 
56.81,6.15. 9.03 
56.78,6.12, 8.84 


18 


ogt. 


NH -NHCO(CH 2 ) r 


0 


H 


Et 


193.5-195.0 


C 22 H 27 N 4 O^PS 
53.87, 5.55/11.42 
53.66. 5.49, 11.44 


19 


a* 


NH — -NHCO(CH 2 ) 2 - 


1 


H 


Et 


125-127 


C 23 H 29 N 4 O s PS 
54.75. 5.79, 11.10 
54.81. 5.85, 11.11 
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X 


Y 


z 


n 


R 1 


R 2 


OC) 


St»tt/*afjfii 

C, H, N 


20 




NH 






1 


H 


Et 


153.0-154.5 
(AcOEt-iPr 2 0) 


C 22 H 26 N 3 0 4 PS 
57.51, 5.70, 9.14 
57.23, 5.64, 9.04 


£ 1 


ogt. 


NH 






2 


H 


Et 


154-156 
(iPr 2 0-iPrOH) 


C 23 H 28 N 3 0 4 PS 
58.34, 5.96, 8.87 
58.19, 5.90, 8.76 


22 




NH 






0 


H 


Et 


amorphous 


C 21 H 24 N 3 0 4 PS 
56.62, 5.43, 9.43 
















56.83, 5.49, 9.50 


23 


s 


NH 


-o- 




1 


H 


Et 


161 .5-163.5 


C 22 H 26 N 3 0 4 PS 
57.51, 5.70, 9.14 
















57.51,5.56, 9.16 


24 


GX 

s ^ 


NH 


o- 


-OCH 2 - 


0 


H 


Et 


116-117 


C2oH 2 4N 3 0 5 PS 
53.45. 5.38. 9.35 
















53.40, 5.33, 9.34 


25 




NH 


-o- 


-OCH 2 - 


1 


H 


Et 


128.5-130.5 


C 2 ,H 26 N 3 0 5 PS 
54.42, 5.65, 9.07 
















54.44, 5.68, 9.04 


26 


OrX 


NH 


<h 


-SCH 2 - 


0 


H 


Et 


150.5-151.5 
(AcOEt) 


C 20 H 24 N 3 O 4 PS 2 
^1 fin f\ on o m 

51 .59, 5.14, 9.00 


27 




NH 


-©- 


-SCH 2 - 


1 


H 


Et 


169.5-170.5 
(AcOEt) 


C ?1 H 26 N 3 0 4 PS 2 
52.60, 5.46, 8.76 
52.54, 5.4 1| 8/78 


on 




NH 


-o- 


-SOCH 2 - 


0 


H 


Et 


182.5-184.5 


C 20 H 24 N 3 O 5 PS 2 
49.89. 5.02. 8.73 
















49.59, 4.88, 8.59 


29 




NH 


-o- 


-SOCH 2 - 


1 


H 


Et 


175-177 


C 21 H 26 N 3 O s PS 2 
50.90, 5.29, 8.48 


















50.53,5.19, 8.33 


30 




NH 


-o- 


-S0 2 CH 2 - 


0 


H 


Et 


188.5-190.0 


C 20 H 24 N 3 O 6 PS 2 
48.28. 4.86, 8.45 
















48.20, 4.71, 8.42 


31 




NH 


-o- 


-S0 2 CH 2 - 


1 


H 


Et 


150.5-152.0 


C 21 H ?6 N 3 0 6 PS 2 
49.31, 5.12, 8.21 
















49.25, 5.06, 8.21 


32 




NH 




— 


0 


H 


Et 


199-200 


C 19 H 22 N 3 0 4 PS 
54.41, 5.29, 10.02 
















54.59,5.22. 10.04 


33 




NH 




— 


1 


H 


Et 


239-240 


C 20 H 24 N 3 O 4 PS 
55.42. 5.58, 9.69 
55.64. 5.56, 9.64 


34 




NH 




-CH 2 - 


0 


H 


Et 


194-196 


C ?0 H ?4 N 3 O 4 PS 
HRMS 433.1225 
433.1245 


35 




NH 


-o~ 


-CH 2 - 


1 


H 


Et 


amorphous 


C 21 H ?6 N 3 0 4 PS 
HRMS 447.1382 
















447.1367 


36 




NH 


o- 


-CH 2 - 


2 


H 


Et 


amorphous 


C 22 H. 8 N 3 0 4 PS 
HRMS 461.1538 
















461 . 1 571 


37 




NH 


o- 


CH 2 CH 2 


0 


H 


Et 


163-165 


C 21 H 26 N 3 0 4 PS 
56.36, 5.86, 9.39 
56.44,5.81,9.29 


38 




NH 


o- 


CH 2 CH 2 


1 


H 


Et 


166-167 


22 n 2 g(N 3 v 4 r O 

57.25, 6.12. 9.10 
















57.37. 6.11, 9.06 


39 




NH 




CH 2 CH 2 


2 


H 


Et 


amorphous 


C 23 H 30 N 3 O 4 PS 
HRMS 475.1695 


















475.1726 
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X 


Y 


Z 


n 


R 1 


R 2 




StSM/SSHI 

C, H. N 






NH 


-\}~~ 




0 


H 


Et 


1 73- 1 75 
(AcOEHPr 2 0) 


C2,H 24 ,N 3 04PS 
56.62, 5.43, 9.43 
56.58, 5.30, 9.39 


41 


u^k 


NH 






0 


H 


iPr 


204.5-206.0 
(EtOH) 


C 23 H 28 N 3 0 4 PS 
58.34, 5.96, 8.87 
58.10. 5.93, 8.84 


42 




• NH 




-OOH 2 - 


0 


H 


Et 


amorphous 


C ?1 H 26 N 3 0 5 PS 
HRMS 463.1331 






Me 












463.1307 


43 




NH 




-OCH r 


1 


H 


Et 


amorphous 


C 2 ?H ?8 N 1 0 5 PS 
HRMS 477.1487 






Me 












477.1514 


44 


— n 


NH 




-OCH 2 - 


0 


H 


Et 


119-121 


C2iH 26 N 3 0 5 PS 
HRMS 463.1331 






Me 












463.1310 


45 




NH 


-Q- 


-OCH 2 - 


1 


H 


Et 


amorphous 


C 22 Hp 8 N 3 0 5 PS 
HRMS 477.1487 






Me 












477.1490 


46 




NH 




-OCH 2 - 


0 


H 


Et 


amorphous 


C 20 H 23 FN 3 0 5 PS 
HRMS 467.1018 
















467.1043 


47 


(DTI 


NH 




-OCH 2 - 


1 


H 


Et 


amorphous 


C 2 iH 26 FN 3 0 5 PS 
HRMS 482.1315 
















(FAB} 482.1290 


48 


s 


NH 






0 


\-\ 




165-166 
(AcOEt-iPr 2 0) 


C 19 H 21 CIN 3 0 4 PS 
50.37, 4.57 9.33 


49 




INM 


-Q- 




1 


H 


Et 


165-166 
{AcOEt-iPr 2 0) 


C 20 H 23 CIN 3 O 4 PS 
51.34. 4.95. 8.98 

S1 CY7 A RQ ft QO 


50 


— 




-Q- 


-OCH 2 - 


0 


H 


Et 


169.0-170.5 


C 20 H 23 CIN 3 O 5 PS 
49.64, 4.79, 8.68 


















4Q 7Q d fifi ft 7ft 


51 




NH 


-Q- 

— \ 


-OCH 2 - 




(_l 


CI 


amorphous 


C ?1 H 25 CIN 3 0 5 PS 

t-IRKJIC >1Q7f\Qj*i 

nntvio *tyr.uy*tl 






CI 












497 OQ^P 


52 




NH 




-OCH 2 - 


0 


H 


Et 


169-171 


C 22 H 27 N 4 0 6 PS 
52.17,5.37, 11.06 






NHAc 












52.52, 5.30, 11.10 


53 




NH 


-Q- 


-0CH 2 - 


1 


H 


Et 


182-183 


C 2 3H 29 N40 6 PS 
53.07. 5.62. 10.76 






NHAc 












53.22, 5.50, 10.74 


54 




NH 


OMe 


— 


0 


■ H 


Et 


160-1 61 
^mcvj ci-irT 2 u ) 


C ?0 H ?4 N 3 0tPS 

53.45. 5.38. 9.35 

53.46. 5.33, 9.38 


55 




NH 


OMe 


— 


1 


H 


Et 


148-149 
(AcOEt-iPr 2 0) 


C 2 iH 26 Ni05PS 
54.42. 5.65, 9.07 
54.54, 5.63. 9.05 


56 




NH 




-0CH 2 - 


0 


H 


Et 


128.5-129 


C 21 H 26 N 3 0 6 PS 
52.60, 5.47, 8.76 






OMe 












52.49. 5.35, 8.77 


57 




NH 


-Q- 


-OCH 2 - 


1 * 


i_i 
n 


Et 


153-155 


C 22 H 28 N 3 0 6 PS 
53.54, 5.72. 8.51 






OMe 










53.53, 5.64, 8.45 


58 




NH 


OH 




0 


H 


Et 


192-193 
(AcOEt-iPr 2 0) 


C 19 H 22 N 3 0 5 PS 
52.41,5.09,9.65 
52.35, 5.04. 9.63 


59 




NH 


OH 




1 


H 


Et 


amorphous 


C 20 H ?4 N 3 O«;PS 
HRMS 449.1174 
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n R R 2 



».£ OC) 



C. H. N 



60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 
75 
76 
77 

78 



Ot?. 
Oc?L 

ogt. 
ogt. 

Cq5L 



NH ~~<Q~* -OCH 2 - 0 H Et 
Ac 

-Q- 



NH 
NH 
NH 
NH 
NH 



Ac 



-OCH 2 - 1 H Et 



-OCH 2 - 0 H Et 

SMe 

-OCH r 1 H Et 

SMe 

-Q- 

OM 

-Q- 



OMe 
OMe 



0 H Et 

1 H Et 



NH -OC(Me) 2 - o H Et 

CI 

NH ""O" -OC(Me) r 1 H El 
CI 

-Q- 

"vs^ 0 H Et 

CI 

-Q- 1 H Et 

CI 

NH ~"Q*~ -OCH 2 - o H Et 
N0 2 

NH -OCH r 1 H Et 

N0 2 

NH -° CH r 0 H Et 



NH 



NH 



NH 



CI 
CI 

-"C^" -° CH 2" 1 H Et 
CI 

NH -OCH r 0 H Et 

CI 

NH ""Q" 
CI 

NH ~<Q~ 



-OCH 2 - 1 H Et 
-OCH 2 - o H Et 



NH 



NH 



~^Q~ -OCH r 1 H Et 
F 



157.5-159 

154- 155 

155- 157 
158-159 

176.5-177.0 
amorphous 

165.5-168.0 
amorphous 

174.5-182.5 



C 22 H 26 N 3 0 6 PS 
53.76. 5.33. 8.55 
53.58. 5.24, 8.47 

C 2 3H 28 N 3 0 G PS 
54.65, 5.58. 8.31 
54.70,5.50,8.14 

C 21 H 26 N 3 0 5 PS 2 
50.90, 5.29. 8.48 
50.90, 5.23, 8.50 

C 22 H 28 N 3 05PS 2 
51.85, 5.54,8.25 
51.64, 5.39, 8.18 

C 22 H 26 N 3 O s PS 
55.57, 5.51 ; 8.84 
55.60, 5.36, 8.76 

CzsH^NaOsPS 
HRMS 489.1487 
489,1518 

C 22 H 27 CIN 3 0 5 PS 
51.61,5.32, 8.21 
51.88.5.32, 8.19 

C 23 H 2g ClN 3 0 5 PS 
HRMS . 525.1254 
525.1248 

C 21 H ?3 CIN 3 0 4 PS 
52.56, 4.83, 8.76 
52.74. 5.03, 8.77 



C 22 H 25 CIN 3 0 4 PS. 1 /5H 2 0 
amorphous 53. 1 1 , 5. 1 5. 8.45 
53.06, 5.03. 8.44 

C 20 H 23 N 4 O7PS 
214-217 48.58.4.69,11.33 
48.82, 4.53, 1 1 .37 

C21H25N4O7PS 
158.5-160.0 49.60, 4.96, 11.02 
49.65. 4.80, 11.00 



amorphous 



amorphous 



amorphous 



114.0-115.5 



141-142 



amorphous 



159-160 



C 20 H 22 Cl 2 N 3 O 5 PS 
HRMS 517.0395 
517.0383 

C 21 H 25 CI 2 N 3 0 5 PS 
HRMS 532.0630 
(FAB) 532.0602 

C 20 H 23 CIN 3 O 5 PS 
HRMS 483.0785 
483.0792 

C 21 H 25 CIN 3 0 5 PS 
HRMS 497.0941 
497.0946 

C20H23FN3O5PS 

51.39. 4.96. 8.99 
51.24. 4.86, 9.05 

C 21 H 25 FN305PS 
HRMS 481.1237 
481.1247 

C 21 H 22 N 3 0 5 PS 
54.90. 4.83, 9.15 
54.62, 4.78, 9.15 
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ntm 


w 


X 






n R i 2 tt£ OC) 






Y 


Z 
















C. H. N 



79 


(firs' 


NH 




80 




NH 




81 




NH 




82 




NH 




83 




NH 




84 




NH 


AAA 


85 




NH 




86 




NH 


&r - 


87 




NH 


&£r - 


88 




NH 


-OCH 2 - 

O 2 


89 




MM 

rvin 


-OPH 


90 




NH 


" H Q^ " OCH 2- 


91 




NH 


/=\ 

^-N~ ■° CH 2- 


92 




NH 


Cl 


93 




NH 




94 




NH 


-iY -CH 2 - 


95 


f^t — N 


NH 


-f s J -CHr 


96 




NH 


-£jf -CH 2 - 



— 1 H Et 



— 0 H Et 



— 1 



H Et 



139-140 



120.5-122.0 



150-151 



— 0 H Et 258.0-260.5 



— 1 H Et 



222-224 



— 0 H Et 214.0-215.5 



— 1 H Et 



— 0 H Et 



1 H Et 



H Et 



H Et 



H Et 



213.5-215.0 



amorphous 



181-182 



171-173 



135-136 



H Et 145.0-147.5 



— O H Et 210.0(dec.) 



H Et 



H Et 



H Et 



H Et 



amorphous 



C 22 H 24 N 3 O s PS 
55.81,5.11,8.87 
55.81,5.11,8.87 

C 22 H 26 N 3 0 5 PS 
55.57, 5.51,8.84 
55.59, 5.43, 8.92 

C 2 3H 28 N30 5 PS 
56.43, 5.77, 8.58 
56.49, 5.80, 8.57 

C 2 2H i2 N 3 0 6 PS 
HRMS 487.0967 
487.0952 

C 23 H 24 N 3 0 6 PS 
55.09, 4.82, 8.38 
54.90, 4.73, 8.34 

C 22 H 2? N 3 0 6 PS 
54.21,4.55, 8.62 
53.97. 4.47, 8.65 

C 23 H 24 N 3 0 6 PS 
55.09, 4.82, 8.38 
54.87, 4.72, 8.34 

C 22 H 26 N 3 0 5 PS 
HRMS 475.1331 
475.1306 

C 2 3H 28 N 3 0 5 PS, 1/5H 2 0 
56.02, 5.80, 8.52 
55.94, 5.74, 8.53 

C ?4 H2 6 N 3 0 5 PS 
HRMS 499.1331 
499.1347 

C 25 H 28 N 3 0 5 PS 
HRMS 513.1487 
513.1474 

C ig H 23 N 4 0 5 PS 
50.66, 5.15, 12.24 
50.78, 5.30, 12.43 

C 20 H 25 N 4 O 5 PS 
51.72,5.43, 12.06 
51.97,5.65, 11.85 

C^H^CIN^PS 
52.33, 4.39, 11.10 
52.62, 4.42, 10.94 

Ci 8 H 2 3N 4 0 4 PS 2 
47.57, 5.10. 12.33 
47.30, 5.18, 11.99 

Ci a H 23 N 4 0 4 PS 2 
MS 454 



150-151 ^X9^2s^a0 4 PS ? 

48.71,5.38, 11.96 
48.69, 5.21, 11.96 

124 5-125 5 C 20 H 2 7N 4 O 4 PS 2 , 1/2H 2 0 
(THF-iProO) 48.87,5.74, 11.40 
1 2 ' 48.90.5.38.11.21 
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w 


X 


Y 


2 


n 


R 1 


R 2 


SAjA PC) 


C. H. N 



97 OC^k NH " H< Q~ CH 2 CH 2 0 C0 2 Et Et amorphous HRMS^lTga 

b 519.1584 

98 QOk NH -° CH2 * 0 C °2 Et Et amo^hous HRmI 8 ^^^ 

b 521.1348 

" UOk * NH ^=< -° CH 2- 0 C °2 Et Et amorphous HRMS 552 1570 

s OMe ' 552.1591 

100 UOk NH -° CH 2- 0 PO<OEt) 2 Et amorphous HRMS 615 1569 

b OMe 615.1595 



— N /=\ ^ C2 5 H3-,N 3 0 7 P 2 S 

101 UQk NH -\J~ 0 p °(OEt) 2 Et amorphous HRMS 581 7 .1514 

b 581.1494 

— N /=\ Ci 9 H 23 N 4 0 4 PS 

102 LiCx. NH -Q" " CH2 - 0 H Et 166-167 52.53? 5.34, 12.90 
^ b 52.43,5.42,12.78 



103 



104 



109 



f^V N kilj /=Y_ C 20 H ?5 N 4 O 4 PS, H 2 0 

k.-^c-^ NH ' CH 2- 1 H Et 152.5-153.5 51.49.5.83,12.01 

N S W 51.25,5.40,11.80 

QrX nh -O ' CH2 - 2 h E« 

N S W (CH 2 CI 2 -.Pr 2 0) 54 54(5 78i 12 08 

1rtC <Hf ^ /=\ ^ C 24 H 32 N 5 04PS. 1/5H 2 0 

105 S -V N NH -O- 0 H Et amorphous 55 31,6.27,13.44 

NEt 2 55.10.6.12, 13.36 

106 iXfi NH ^ , H Et amorphous S^^fa® 7 

NEt 2 56.12, 6.42. 12.90 

107 <Pyf NH -Q- -OCH 2 - 0 H Et m HB^S?fl862 

NEt 2 521,1846 

108 V^" NH -Q- -OCH r t H Et *«* H^MSS^foiS 

NEt 2 535.2037 



NH -Q- ^ o h Et ^ffl? ^,1 

- W ltlU ; 51.95,4.98,12.08 



O 

110 NH -O- ^ 1 - H Et f^f Hfi^l^Z 

O V ^ 477.1348 

«<« ^TT N ^ NEt2 /=x . C2 4 H 32 N 5 0 4 PS 

111 N S JUN NH — 0 H Et 161.5-162.5 55.69,6.23,13.53 

I 55.45,6.14,13.37 

119 ^Tf Na r NEt2 KILJ / C^NsO.PS, 1/2H 2 0 

112 VJUn NH — U h— ^\ 1 H Et 55.54,6.52,12.95 

T 55.59. 6.40, 12.94 

in • ■ I. C 2? H 27 N 4 0 5 PS 

113 S-V N NH — 0 H Et 147.0-148.5 53.87,5.55,11.42 

OEt 53.61,5.50,11.16 

N ^ 

^TT *T /=v C 23 H 29 N 4 0 5 PS, 1/5H 2 0 

114 NH — < w >— 1 H Et amorphous 54.36.5.83,11.03 
OEt 54.21,5.77,11.00 
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mmn w 



R R 2 



c. H, N 



115 XX NH 

116 C 'XX NH 



CI 



CI 



118 rji 



N 

N^OH 



120 
121 
122 

123 



nh -q- ^ ° 

[< ^ r N Y NEt 2 

126l^JI N NH -Q- ^\ 0 

O.N NEt 2 

UN NH -HQ- ! 

C,N Ph 

Ln NH -Q- o 

129 C^N NH -hQ>~ ^\ 1 , 

130 N NH -Q- 0 



r N SMe 
124l^jL-,N NH 



r N SMe 
125WJLn NH -Q- 



131 i^JUn 



SMe 



NH 



SMe 



H Et 

H Et 

H El 

H Et 

H Et 

H Et 

H E1 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 



amorphous 



138-140 
(AcOEt) 



121-123 
(AcOEt-iPr 2 0) 

208-210 
(AcOEt-iPr 2 0) 

173-174 
(AcOEt) 

137-138 
(AcOEt-iPr 2 0) 

165-168 
(AcOEt) 



198-200 



139.5-141 .5 



164.5-166.5 



amorphous 



amorphous 



amorphous 



179-181 



amorphous 



C 18 H 22 CIN 4 0 4 P 
50.89.5.22, 13.19 
51.19, 5.14, 12.91 

C 19 H 24 CIN 4 0 4 P 
52.00, 5.51, 12.77 
51.74, 5.41, 12.69 

C 2? H 24 C!N 4 0 4 P, 4/5H ? 0 
54.01,5.27, 11.45 
54.08, 5.15, 11.37 

C 23 H 26 C!N 4 0 4 P 
56.50, 5.36, 1 1.46 
56.47, 5.29, 11.31 

C 22 H 25 N 4 0 4 P 
57.89,5.52, 12.27 
57.68,5.41, 12.17 

C, 9 H 24 N 3 0 4 P 
58.61, 6.21, 1079 
58.66, 6.22, 10.84 
C 20 H 26 N 3 O 4 P 

59.55, 6.49, 10.42 
59.82, 6.59, 10.48 

C 19 H 24 N 3 0 4 P 
HRMS 390.3990 
(FAB) 390.1544 

C, 9 H 24 N 3 0 4 P 
HRMS 404.1739 
(FAB) 404.1767 

C 23 H 27 N 4 0 4 PS 
56.78, 5.59, 1 1 .52 
56.50, 5.56, 1 1 .36 

C 24 H 29 N 4 0 4 PS 
57.59. 5.84, 11.19 
57.30, 5.74, 11.11 

C 2 6H34N 5 0 4 PS 

61.05, 6.70, 13.69 
60.89, 6.73, 13.52 

C 27 H 36 N s 0 4 P 
61.70, 6.90. 13.32 

61.56. 7.08, 13.19 

C 28 H 29 N 4 0 4 P, 1/5H 2 0 
64.66, 5.70, 10.77 
64.76, 5.68, 10.61 

C ?9 H 31 N 4 0 4 P 
65.65, 5.89, 10.56 
65.54. 5.96, 10.43 

C 23 H 27 N 4 0 4 PS 
56.78, 5.59, 11.52 
56.97, 5.51, 10.50 

C 24 H ?9 N 4 0 4 PS, 1/2H 2 0 
56.57,5.93. 11.00 
56.40, 5.80, 10.87 
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n R 1 R 2 



PC) 



132 k^A^N 

NEt 2 

133 ox 



C. H, N 



NH 



134 



135 



136 



137 



138 



139 



NEt 2 



OEt 
OEt 

Off 

0$f 



H 



141 



142 



143 



146 



147 



N^CI 



140 

N N 
H 



N N 

Me 
Me 



144 CJL^ 



145 



NH 

NH ^v^\ 

NH V ^ 

NH -Q- ^ 

NH -Q- V^v. 

NH -Q- ^ 
NH 

NH -Q- 

NH -Q- ^\ 

NH -*Q- v**x 
NH -Q- 

NH -OCH 2 - 
OMe 



0 H Et 

1 H Et 

0 H El 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 



172-173 
(AcOEt-iPr 2 0) 



amorphous 



amorphous 



235.0(dec.) 



105-107 



243-244 
(AcOEt-iP 2 0) 

229-230 
(AcOEt-iP 2 0) 

185-187 
(AcOEt-iP 2 0) 



170-171 
(AcOEt-iP 2 0) 



195-196 
(AcOEt-iP 2 0) 

141-142 
(AcOEt-iP 2 0) 



191- 192 

143-145 
(AcOEt-iPr 2 0) 

223-225 
(AcOEt) 

192- 193 
(AcOEt) 



128-129 



C 26 H3,N 5 04P 
61.05, 6.70, 13,69 
60.92, 6.68, 13.70 

C27H 3 6N 5 O i ,P, 1/2H 2 0 
60.66, 6.98, 13.10 
60.74, 7.00, 12.99 



C 24 H 2g N 4 O 5 P,3/10H 2 O 
58.84, 6.09, 11.44 
58.94, 6.04. 11.49 

C 2 sH 3 ,N 4 0 5 P 
60.23, 6.27, 11.24 
59.98, 6.33, 11.20 

C 22 H 24 C!N 4 0 4 P 
55.64, 5.09, 11.80 
55.44, 5.02, 11.71 

C 23 H 26 CIN 4 0 4 P, H z O 
54.50, 5.57, 11.05 
54.20, 5.41, 10.83 

C 2 iH 26 N 4 0 d P 
HRMS 429.1692 
(FAB) 429.1702 

C 22 H 27 N 4 0 4 P, 1/2H 2 0 
58.53,6.03. 12.41 
58.73. 6.07, 12.48 

C, 9 H 23 N 6 0 4 P, 6/5H 2 0 
50.49, 5.66, 18.59 
50.86. 5.39, 18.28 

C 20 H 25 N 6 O 4 P, H 2 0 
51.94,5.88, 18.17 
51.73, 5.57, 17.81 



C22H28N 4 0 4 P 

HRMS 443.1848 
(FAB) 443.1877 

C 23 H 29 N 4 0 4 P 
60.52, 6.40, 12.27 
60.22, 6.38, 12.15 

C 23 H 26 N 3 0 4 P 
62.86, 5.96, 9.56 
62.78, 5.94, 9.54 

C 24 H 28 N 3 0 4 P 
63.57, 6.22. 9.27 
63.76. 6.23, 9.29 

C 23 H 26 N 3 0 4 P ( 1/2H 2 0 
61.60, 6.07, 9.37 
61.96, 6.02,926 

C 24 H 28 N 3 0 4 P. 1/5H 2 0 
63.07,626. 9.19 
62.83, 6.18. 9.17 

C 23 H 28 N 3 0 6 P 
HRMS 473.1716 
473.1718 
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H1S0! 



W 



r2 »j£ (r> 



C. H. N 



149 



150 



151 



152 



153 



154 



155 



156 



157 



158 



159 



160 



161 



162 



163 



164 



165 



166 



N 

^N 
NEt 2 

NEt 2 

gr 

OB 



-OCH2- 1 H 



OMe 



NH ^ -OCH 2 - 0 H 
Me 



NH 



NH 



-OCH 2 - 1 H 

Me 

-OCH 2 - 0 H 

CI 



ca nh -% -C 



H 



NH ^ -OCH 2 - 1 
CI 

NH 

-Q- 

-OCH 2 - 0 H 

N0 2 



NH 



N0 2 



NH 'Mf -OCH 2 - 1 H 
NQ 2 



-OCH 2 - 0 CQ 2 Et 



OMe 

NH — CH 2 CH 2 0 C0 2 Et 

NH ~~C^~~ -OCH 2 - o PO(OEt) 2 
OMe 



NH 



NH 



1 H 




NH -OCH 2 - o H 

NH ' OCH 2" 1 

NH -Q" ^ 0 

nh -O- 1 

NH -Q>~ 0 



Et 122.0-123.5 

Et 158.5-161.0 

Et amorphous 

Et 181-183 

Et amorphous 

Et 215.0-216.5 
Et 110-111 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 



Et 



145-147 
(AcOEt) 



C24H3oN 3 0 6 P 
HRMS 487.1872 
487.1862 

C23H28N3O5P 
60.39, 6.17.9.19 
60.47, 6.17,9.16 

C 24 H3 0 N 3 O 5 P 
HRMS 471.1923 
471.1917 

C 22 H 25 CIN 3 O s P 
55.29. 5.27, 8.79 
55.05, 5.25, 8.7B 

CogHjgCINgOsP 
HRMS 492.1455 
(FAB) 492.1461 

C^Hj^OyP 

54.10 t 5.16, 11.47 
54.07, 5.13, 11.43 

C 23 H 27 N 4 07P 
54.98, 5.42, 11.15 
54.98, 5:35, 11.17 

C 26 H 32 N 3 0 8 P 
HRMS 545.1927 
545.1946 

C 26 H 32 N 3 0 6 P 
HRMS 513.2029 
513.2017 

C 27 H 37 N 3 0 9 P 2 
HRMS 609.2005 
609.1990 

C24H28N3O5P 
HRMS 469.1767 
469.1773 

C 2 5H3oN 3 0 5 P 
HRMS 483.1923 
483.1925 

C2 6 H28N 3 0 S P 

HRMS 493.1767 
493.1792 



C27 H 30 N 3° 5 P 
HRMS 507.1923 
507.1926 

C 17 H 22 N 3 0 4 PS 
51.64,5.61, 10.63 
51.49,5.50, 10.46 



1 ST 5-1 0 C22H32N 5 0 4 P 

I JO. J C-7 OC COO 1C • 



Et (AcOEHPr 2 6) 57.25,6.99,15.18 



Et 



Et 



170-171 
(EtOH) 



57.14, 6.95. 15.07 



C^H^NjO^P 

HRMS 475-2348 
475.2346 

C 20 H 27 N 4 0 5 P. 1/2H 2 0 
54.17. 6.36, 12.63 
54.32, 6.06, 12.77 
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167 



168 



169 



170 



171 



172 



yr 

OEt 

rfV 

Uf 

SMe 

.N 

SMe 

K 



MeS' 



173 j* 
MeS^' 



174 



175 



or 

3Me 



Me 



176 



177 



178 



179 



180 



A 

Me 

Me 
Me N"^ 

NEt 2 

NEt 2 

■v 



Ph-V 



181 



Ph' 



NEt 2 
NEt 2 

182 jfN 
F 3 C^N^ 

183 f 3 cV^ 



JO. 



184 F 3 cV- 



nh -Q- 

NH -Q- "vs^ 

NH -®~ 

NH -Q- 
NH -Q- 

NH -Q>- 

NH -Q- 

NH -Q- 

NH -Q- 

NH -Q- 

NH 

NH -Q- 
NH 



NH 



NH 



NH 



-Q- 

OMe 

-Q- 



OMe 
NH "HQ- 



CC) 



StSSffl/SiSJtt 

H, N 



Et amorphous 



Et 



185-186 



Et amorphous 



Et 



Et 



Et 



Et 



166-167 



122-123 



185-186 
(AcOEt) 

137-138 
(AcOEt) 



■ I R 270 
H Et (AcOEHPr 2 0) 



Et 



182-183 
(AcOEt) 



152-153 
Et (AcOEt-iP 2 0) 



M Et (AcOEt-iP 2 0) 



Et 152.0-153.5 



Et amorphous 



Et 



Et 



183.0-184.5 



170.5-171.5 



-OCH 2 - o C0 2 Et Et 117.0-118.5 



-OCH 2 - 0 PO(OEt) 2 Et amorphous 



Et 



172-173 
(AcOE!-iPr 2 0) 



C 2 iH 29 N 4 0 5 P 
HRMS 448.1876 
448.4832 

Ci 8 H 23 N 4 0 4 P 
55.38, 5.94, 14.35 
55.20,5.87, 14.08 

Ci 9 H 2S N 4 0 4 P. 4/5H 2 0 
54.49.6.40. 13.38 
54.47, 6.28. 13.21 

C 19 H 25 N 4 0 4 PS 

52.29, 5.77, 12.84 

52.30, 5.68, 12.79 

C ?0 H 27 N 4 O 4 PS 
HRMS 450.1489 
450.1492 

C 19 H 25 N 4 0 4 PS 
52.29, 5.77, 12.84 
52.08. 5.70. 12.81 

C 20 H 27 N 4 O 4 PS 
53.32, 6.04, 12.44 
53.32, 5.94, 12.41 

C 19 H 22 CIN 4 0 4 P 
50.89, 5.22. 13.19 
50.49, 5.08, 13.10 

C 19 H 24 CIN 4 0 4 P 
52.00, 5.51, 12.77 
52.05, 5.44, 12.66 

C 20 H 27 N 4 O 4 P 
57.41,6.50, 13.39 
57.29,6.43. 13.11 

C 21 H 29 N 4 0 4 P, H 2 0 
55.99. 6.94, 12.44 
55.92, 6.78, 12.37 

C 28 H 36 N 5 0 4 P 
62.56.6.75, 13.03 
62.47,6.70, 13.05 

C 29 H 38 N 5 0 4 P 
HRMS 551.2661 
551.2667 

C 2fl H 36 N 5 0 4 P 
62.56, 6.75, 13.03 
62.83, 6.78, 13.10 

C 29H38N 5 0 4 P. 1/2H 2 0 
62.13, 7.01. 12.49 
62.15,6.93, 12.50 

C 22 H 2a F 3 N 4 0 8 P 
46.81,5.00, 9.93 
46.88, 4.85, 9.99 

C 23 H 3 3F3N40 9 P 2 
HRMS 628.1675 
628.1661 

Ci 9 H 22 F 3 N 4 0 4 P 
49.79, 4.84, 12.22 
49.71, 4.77, 12.13 
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n R l 



.2 Si* OC) 



si-Ktt/sawfis 

C, H. N 



185 JM 

F3C N^ 1 



186 



187 



189 



195 



196 



198 



199 



F 3 C^N^ 



F 3 C^N^ 



190 J! *JL 

F 3 C N*^ 



191 jf£ 
F 3 C^N^ 

193 XX 

F 3 C^N^ 



194 f 3 cV- 



N r OEt 



N 

F 3 C^N^ 
197 Ln 

Qr 

0 

Ph 
Ph 

201 n XY 



CU 



C!> 



-Q- 

Me 

-Q- 

Me 

-Q- 

N0 2 

-Q- 



NH 



NH 



NH 



NH 
NH 

NH 

NH 
NH 
NH 
NH 
NH 

NH 
NH 



N0 2 

U 

8 



OMt 
CI 

-Q- 



202 



iT 



CONH -Q- 
CONH -hQ- 

CONH — 
CONH — 



1 H Et 135-136 



-OCH 2 - 0 H 

-OCH 2 - 1 H 

-OCH 2 - 0 H 

-OCH 2 - 1 H 

-OCH r 0 H 

-OCH 2 - ! H 

-OCH 2 - 0 H 

-OCH 2 - 1 H 

-OCH 2 - 0 H 

-OCH 2 - 1 H 



0 H 



-*0~ 1 H 

"O" 1 H 



0 H 



1 H 



0 H 



1 H 



Et 145-146 

Et amorphous 

Et 148.0-150.5 

Et 152-153 

Et amorphous 

Et amorphous 



■ 137-139 
bt (AcOEt-iPr 2 0) 

117-118 
tl (AcOEt-iPr 2 0) 



Et 



Et 



Et 



Et 



Et 



Et 



146-147 



c . 103.0-104.5 
tl (AcOEt-iPr 2 0) 



186-187 



Et amorphous 



c . 178-180 
tl (AcOEMPr 2 0) 



202-203 
(AcOEt-iPr 2 0) 

199-201 
(AcOEt) 



201-202 
(EtOH) 

190-191 
(EtOH) 



C 20 H 24 F 3 N 4 O 4 P 
50.85, 5.12, 11.86 
50.74, 4.97, 11.83 

C 19 H 24 F 3 N 4 0 5 P 
47.90.5.08, 11.76 
48.07,5.01, 11.68 

C2oH 26 F 3 N 4 OsP 
HRMS 490.1593 
490.1595 

C, 8 H 21 F 3 N 5 0 7 P 
42.61.4.17, 13.80 
42.68,4.01. 13.89 

Ci 9 H 2 3F 3 N 5 0 7 P 
43.77, 4.45, 13.43 
43.89, 4.41, 13.32 

C 22 H 24 F 3 N 4 0 5 P 
HRMS 512.1436 
512.1435 

C 23 H 26 F 3 N 4 0 5 P 
HRMS 526.1593 
526.1603 

C 19 H 24 F 3 N 4 0 6 P 
46.25, 4.91, 11.38 
46.22, 4.79, 1.1 .46 

C 20 H 26 F 3 N 4 O 6 P 
47.43. 5.17, 11.06 
47.55, 5.07, 11.08 

C 18 H 2t CIF 3 N 4 0 5 P 
43.52,4.26, 11.28 
43.40,4.13, 11.25 

C19H23CIF3N4O5P 
44.67,4.54, 10.97 
44.51,4.40. 11.01 
C 20 H 27 N 4 O 5 P 
55.29, 6.26, 12.90 
55.08. 6.26, 12.76 

C 2 iH2<,N 4 0 5 P 
HRMS 448.1876 
448.1895 



C^H^NgO.P 
59.13, 7.03,14.37 
59.10, 7.05, 14.49 



C 29 H 29 CIN 3 0 5 P 
61.54,5.16, 7.42 
61.64. 5.20, 7.25 

C3oH 31 CIN 3 0 5 P 
62.12, 5.39,7.24 
61.90, 5.33, 7.21 

C 20 H 23 CIN 3 O 5 P 
53.16, 5.13, 9.30 
53.30, 5.13, 9.29 

C 2 iH 2S CIN 3 0 5 P 
54.14, 5.41, 9.02 
54.23, 5.36. 8.97 
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nmmz o 3 

[4 - ( 4 - h 'j y ju * n A )\, K u S; >j y - 2 - -f JU) T X J 



1 8 2 O-fb^ft (50mg) j - )V (i m |) N IN-* 

mitt b u (o.i3mi) om^hd*. ligctm^a 

(29mg) i: UTfffc,, 

HRMS : C 2 oH as F 3 N 4 0 8 P4:L-r 
H-»ffl : 537.1362 fgftjfg : 537.1338 

2 0 4 

(4' -7;;->>tf'fA) 7;7/^ >*7*>|yxf;i/ 



H 





O 
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142°C (AcOEt)c 
TcJtt^Wtt (%) : C M H 2l N 2 0,P!:lT 





C 


H 


N 


It»ffl : 


53.84 . 


6.78 


8.97 


^fflijffl : 


53.87 


6.76 


8.93 



mm 2 0 5 

(3' -=■ h ju) 75/^>*^*>8j;if;i/ 

N0 2 

\ « 

v^VjiJ^N^ PO(OEt) 2 
O 



&»0»l 1 i:RI*tS*B$#SfltI«5*affe»5tcJ: Utttfc, Rfej& 176- 
177°C (AcOEt)„ 

Timfttifm (%) : C M H,,N 2 O e PHt 

C H N 

StSffi : 49.13 5.60 8.18 
Hiflil : 49.00 5.62 8.05 

2 0 6 

[4' - (2-^^>^;i/7iz;n^ij ; i!>-4 - ^ji,) 7-5 
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^NL-SOMe 



f Y 



.PO(OEt) 2 



1 7 2©ft^ (o.44g) $DMF (5ml) -JI-fb^^b> 

niasAsa (o.i9 g ) ^jaxfco isia-e3^iHi«flj«, s*s*tfia 

ittfc**U> : j->\,= 10:1) £T»«U iftft 
(0.39g) fc»«fiifitt*Ji: UTftfc. 
HRMS (FAB) :C 19 H 2(! N 4 0 5 PSi:LT 
: 453.1362 ^Sijffi : 453.1367 



2 0 7 -2 1 0 



mmm6 2 S 63, 173, %m^\ 

3 f-^lNb Ufc 0 



2 0 6 1 mmiz'n^ 



Z . n R' R : 



U£ CC) 



tmm/nmm 

C. H. N 



207 


MeOS N 


^ NH 


-0- 




1 


H 


El 




C 2 oH 28 N 4 0 5 PS 
HRMS 467.1518 
(FAB) 467.1542 


208 




NH 


-Q- 

SOMe 


-OCH r 


0 


H 


Et 


114-117 


C 21 H 26 N 3 0 6 PS 2 
49.31, 5.12, 8.21 
49.02, 4.97, 8.22 


209 




NH 


-Q- 


-OCH 2 - 


0 


H 


Et 


161-163 


C 21 H 27 N 3 0 7 PS 2 
HRMS 528.1028 




S0 2 Me 












(FAB) 528.1048 


210 


0?. 


NH 


S0 2 Me 


-OCH 2 - 


1 


H 


Et 


188-191 


C 22 H 2 qN307PS 2 
HRMS 542.1185 
542.1158 
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t ^jfii©rtSi!flai:U9 3 7*fflga (t nm^m**) 

WtSttllHlj^ too Bass** 

tMW»»M**Jfil«rtftilBll!a(HUVEC) HM>^-o 

-f - i ( i l - i ) fiats: tiao i cam- i, vc 
am - k ELAM-i$f<Dm%fr*<D9&mvffim$tiz> 0 mm 2 

4 03lffl&-£tt, itICAM- K VCAM-1 ro|gil#fg to t, ^ 
3 (J. Immunol., 144, 2558 (1990), ibid., 149, 698 (1992))„ IL-1 

x-2 4mmmmbtzEuv e c*ffl^-c«ii!a©*tSK*ff a 

ICAM-K VCAM-U^lfc»fSi6Saitf ^ 
§£^b£t)©i§ADKf»Jft, IL-l-eHUVECSiatSfif 
HUVE C tU 9 3 7 i: ©«*B# £ S 3 fcti 0, KB 

2 1 Ong/ml jfliS ft ft Mtf ® H T( E 

CGF) ft^tfM19 9tgfl!l (iS*ffl) tSlbfeHUVECS, 
9 6^37-y>3-F7l/-h (¥£) tC2 x 1 C/^xjH* 
o»«U 3 7°C, 5 %C0 2 T-C«*bfc. 1I&2 4B$ffl«f*fft, 
"5- ^UBMME CGF.SfSftuMl 9 9 tgitil (ftif ffl) t- > 
H U V E C ft 2 [1 ffifr L fc » & , t h >f > * - o >f * > - 1 /? ( I 
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